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� What is EA Mesodata?

� Why bother thinking about EA Mesodata?

� What is the difference between METAdata and MESOdat a?

� An everyday example of Mesodata

� Key Features of the EA Benefits EA Mesodata can unl ock for DOE

� An Illustrative Example of how EA Mesodata can unlo ck Benefits
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EA MESODATA

TARGET
ARCHITECTURE

SEGMENT
ARCHITECTURES
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EA Mesodata is the set of Relational State Data between 
Segment Architectures and Target Architecture
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THE SITUATION:
Different Architectures use 
different expressions to describe 
similar artifacts:

1. Between their own Baseline and 
Target Architectures,

2. Between Segment Architectures,

3. Between Segment Architectures 
and the Agency Architecture

THE RESULT:
Comparisons of artifacts to find 
similarities to lower costs by:

1. Reusing artifacts

2. Repurposing artifacts

3. Reducing redundancies

4. Safely retiring legacy systems

is very hard to do reliably, and gets 
more difficult with each Interim 
Target.

THE SOLUTION:
Use EA Mesodata to identify 
different architectural expressions 
that mean the same or similar thing.
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METAdata
� CHARACTERISTIC data type

� STATIC nature of data

� ATTRIBUTES of source data

� Non-directional

� Binding to only one entity

MESOdata
� ASSOCIATIVE data type

� DYNAMIC nature of data

� STATES of relationship

� Directional 

� Binding to two or more entities
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CAR DESIGNER

Metadata:

� Gas Tank Capacity

� Type of gas

� Gas Tank Liner

CAR DRIVER
Metadata:

� Weight of car

� Number of engine cylinders

� Type of tires

E F

1/2
142 Miles to

Empty Tank

Mesodata
Imputed Miles per Gallon (MPG)

(based on gallons remaining in tank and miles 
traveled to that point)

Mesodata TRANSLATES 
expressions from one context to 
another (and back again if needed).

Like the Imputed MPG below, Mesodata typically:
1. CHANGES as the conditions of the context 

change (e.g., as the car is driven fast or 
slow in traffic, the imputed MPG varies.)

2. DESCRIBES in different ways the same or 
similar situation for different contextual 
references (e.g., the designer needs to 
worry about how much gas can be carried 
by the car, while the driver worries about 
how many miles they can go with the 
remaining gas in the tank.)
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� DOE EA ARTIFACT ATTRIBUTES PLAY THE 
KEY ROLE IN BUILDING AN EA MESODATA-
BASED AUTOMATED SEARCH PROCESS.

� COST SAVINGS/AVOIDANCE CANDIDATES 
ARE FOUND WITH THE EA MESODATA-BASED
AUTOMATED SEARCH PROCESS.

� A MOSTLY AUTOMATED PROCESSUPDATES 
THE AUTOMATED SEARCH PROCESS WITH 
NEW DATA AND EA MESODATA AS IT IS 
AVAILABLE.
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� In the DOE IT BY2009 portfolio, there are 1,061 ind ividual investments.  
The question we should ask (which Mesodata can answ er) is:

For each investment, which of the other 1,060 inves tments are
• EQUIVALENT TO, or

• PART OF, or

• SIMILAR TO, or

• DISSIMILAR TO it?

� The value of this is identifying Cost-Savings and Cost Avoidance
opportunities where we can instead combine and redu ce investments 
by:

• Reuse of EQUIVALENT TO applications and/or data

• Refitting of applications and/or data with existing  modules 
shown to be PART OF them

• Repurposing of SIMILAR TO applications and/or data 
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• Since there are 1,061 individual investments in the DOE IT BY2009 

portfolio, there are 1,125,721 pairwise relationships to assess.  

• Even if we cut that in half by using bi-lateral rel ationship definitions, 
[i.e., knowing A is (something?) to B, means we als o know what (related something?) B is to A] 

we still have 561,798 pairwise relationships to figure out.

• Clearly, to answer the question about in what way t he IT investments 

might be related to each other, there has to be some form of automated 

analysis .

• This has to also be done as support analysis for th e DOE Strategic 

Portfolio Review (SPR) process and integrated with the investment 

proposal groupings done as part of those assessment s.
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Develop the tactical 
measures by which to gauge 

achievement.

Once the investment portfolio and 
budget are finalized, reassess the 

investments against the Prioritization 
Model chosen.

Program Offices will monitor 
against and report to the 

criteria by which the 
investment was chosen to be 

in the portfolio.
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With the rankings, 
develop the proposed 
portfolio, including its 
budget.  Removing 

projects that should be 
decommissioned and 
include projects that 

should be commissioned.

Create prioritization system by 
which to judge the investments 
taking into account  strategy, 

budget, project and EA.

Rank the investments 
against each other with the 
ratings that were developed 

in the application of the 
Prioritization Model.

Distribute 
appropriated funding 
to the investments 

identified in the new 
portfolio.

This is where the EA Mesodata 
analyses would be integrated 

into the SPR process.
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� Investment B is INCLUDED IN Investment A

[This Mesodata Relationship is added to cut the numb er 
of possible pairwise assessments in half]

� Investment A is EQUIVALENT TO Investment B

� Investment A is PART OF Investment B

� Investment A is SIMILAR TO Investment B

� Investment A is DISSIMILAR TO Investment B

B

A

B
A

A

B

BA

BA
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Investment B 

Investment A 

Investment A 

Investment A 

Investment A

B

A

B
A

A

B

BA

BA

B

A

B

A

B
A

B
A

A

B

A

B

BA BA

BA

The Resource Description Framework (RDF) 
Mesodata ontology data structure:

“subject” “predicate” “object”
is INCLUDED IN 

is EQUIVALENT TO 

is PART OF 

is SIMILAR TO 

is DISSIMILAR TO

Investment A

Investment B

Investment B

Investment B

Investment B

THIS IS THE EA 
MESODATA WITH 
RESPECT TO THE 

IT PORTFOLIO
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� Investment UPI

� DOE Mission Area

� PSO Sponsor

� FEA Level 1 Mapping

� FEA Level 2 Mapping (Primary to 
BRM or SRM)

� FEA Level 3 Mapping (Secondary to 
Sub-Function or Service Component)

� DME Prior Year (< $1m OR >$1M)

� DME Current Year (< $1m OR >$1M)

� DME Budget Year (< $1m OR >$1M)

� SS Prior Year (< $1m OR >$1M)

� SS Current Year (< $1m OR >$1M)

� SS Budget Year (< $1m OR >$1M)

� DOE Segments Supported

� Data Sources

� Data Input

� Processing Functions

� Data Output

� Data Destination

For each of the 1,061 investments, the following po tential attributes 
will provide the means to construct the Decision Tr ee that will allow 

us to determine these EA Mesodata Relationships:

Data obtained
from Project

Plans for
System

Development
or Sustainment
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LEGEND:
UPI = Unique Project ID
PSO = Program Secretarial Office
DME = Development, Modernization & Enhancement (Fun ding)
SS = Steady State (Funding)
FEA = Federal Enterprise Architecture
BRM = Business Reference Model
SRM = Service Component Reference Model
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The “ID3” Induction Algorithm is used to “boil down” and “prioritize” the set 
of initial Attributes.  Out of the 561,798 possible pairwise EA Mesodata 

Relationships, a “training set” of a maximum of only  250 is needed to do this:
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Training Case #1

Training Case #2

Training Case #3

Training Case #4

ETC.

The Mesodata 
Relationship 
is “manually”

determined for 
each Training 

Case.

The Training Cases 
are drawn from 
specific DOE 

Segments and/or 
CPIC Classification 
Groupings of Types 

of underlying 
Business or 

Operations Domains.
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The “ID3” Induction Algorithm selects a reduced set of EA Attributes that
will optimally determine the Mesodata Relationship AND it sequences 
those fewer EA Attributes in the form of a decision  tree to use them.

Segments
Supported?

DME BY? Processing
Functions?

A & B support some of
the same ones

FEA Level III

A & B support none in common

FEA Level II
FEA Level I

A & B both <$1M A & B both are >$1M
One is <$1M, the 

other is >$M

A IS
EQUIVALENT

TO B

A & B have
same functions

A IS
PART
OF B

A has some
B functions

A IS
INCLUDED

IN B

A has some
B functions

A IS
DISSIMILAR

TO B

A & B have
no functions
in common

ETC.

ETC.

ETC.
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The resulting Decision 
Tree is limited to the 

specific DOE Segments 
and/or CPIC 

Classification Groupings 
of Types of underlying 
Business or Operation 

Domains from which the 
Training Cases were 

taken.
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� FINDING COST SAVINGS/AVOIDANCE CANDIDATES IS AN AUT OMATED 
PROCESS:  After the Mesodata Decision Tree is initialized with Training
Sets, it is used to examine and determine the Mesod ata Relationships for 
sub-set of the 561,798 possible pairwise candidates from which the Training 
Cases were taken .

� SUSTAINMENT OF THE AUTOMATED PROCESS IS ALSO MOSTLY  
AN AUTOMATED PROCESS : Periodically, new Training Sets are used to 
automatically “refresh” and “update” the Mesodata Dec ision Trees with a 
manual assessment of each Training Case.

� EA ATTRIBUTES PLAY THE KEY ROLE IN BUILDING THE MES ODATA 
DECISION TREE: EA artifacts and relationships are the basis for the 
Mesodata used to possibly combine and reduce DOE IT  investments by:

• Reuse of EQUIVALENT TO applications and/or data

• Refitting of applications and/or data with existing  modules shown to be 
INCLUDED IN or be a PART OF them

• Repurposing of SIMILAR TO applications and/or data 
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Thank You

Questions?

Contact Info:
Bruce Gras
Booz Allen Hamilton Inc.
Cell: 703.362.0107
Gras_Bruce@BAH.com


